frequency range from 3 to 40 em using a fully calibrated helium cooled balloon based spectrophotometer at an elevation of 39 km.. A model based on the known molecular parameters was used to subtract the atmospheric emission. In the fre- A description of the apparatus used for this measurement has been 6 7 published elsewhere. ' The radiation was collected by a liquid 3 helium cooled conical antenna with an apodizing horn at the input to minimize diffraction sidelobes. The geometrical beam had a full width of 7.6° and the antenna pattern was measured out to 70° off-axis. 8 A liquid helium cooled polarizing interferometer was used·as a Fourier · spectrometer to measure the spectrum of the collected radiation. The detector was a germanium bolometer illuminated with germanium "immersion optics." 6 ' 7 The. cryostat was vented to the atmosphere and reached a temperature of 1.6SK at float elevation.
The spectral flux responsivity of the apparatus was calibrated both in the laboratory and during the flight. The flight calibration obtained from a movable ambient temperature blackbody which filled 17 percent of the beam is shown in Fig. l(a) . This calibration way, the experimental resolution was included correctly and problems with unresolved lines were avoided. In addition, the more precise data were automatically weighted more strongly in the fit.
The small, but finite side lobe response of the antenna meant that some earthshine could have contributed to the measured signal.
An attempt was made to measure this earthshine directly by comparing spectra obtained at a zenith angle of 45° with those obtained at 24°.
The column densities of atmospheric emitters computed from.the 24° spectra were scaled as the secant of the zenith angle and used to subtract the atmospheric contribution from the data obtained at 4SO. The residual was assumed to be earthshine and was scaled back to 24° using The calculated spectrum which gave the best fit to the observed data is shown in Fig. l(c) . The spectrum of a blackbody at the best fit temperature of 2.99K is shown as a dashed line. The values for the free parameters obtained from the fit are given in has a thermal spectrum from 4 to -17 em , where the curve has fallen
to ~ 10 percent of its peak value.
LBL-3588
We have plotted our data for the thermodynamic temperature as a function of frequency in Fig. 3 along with selected narrow band results of other experiments. Over a frequency range of three and one-half decades these measurements of the cosmic background radiation (as well 3-5 as those of previous high frequency broadband experiments ) are consistent with a thermal spectrum with a temperature of from 2.7 to 3.0K.
The results from our experiment alone are 2.99 ~o~i 4
(90% confidence). The data for frequencies ~ 3 em were obtained using ground based microwave radiometers (see Ref. 1) .
The data at 3.8 and 7.6 cm-l were obtained from optical measurements of cyanogen (see Ref. 2 and 12) . Frequency (em 
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